Differential immune modulation by deoxynivalenol (vomitoxin) in mice.
Mycotoxin deoxynivalenol (DON), a secondary metabolite produced by Fusarium fungi, is a contaminant in wheat, barley, and corn worldwide. It has been suggested that DON exhibits toxicity in various organs. Due to the lack of immunotoxicity data for DON, we investigated the differential immunomodulatory effects of DON in mice. DON was orally administered to female BALB/c mice at a dose of 0, 0.5, or 2mg/kg body weight for 14 days and various immunotoxicity tests were performed with standard protocols. The population of CD19(+) and CD11c(+) cells in the spleen and mesenteric lymph node (MLN) and of F4/80(+) cells in the spleen was significantly decreased in DON-treated mice, whereas the level of CD8(+) and CD4(+)CD25(+)Foxp3(+) cells in the spleen and CD4(+) T cells in MLN was significantly increased. In intra-epithelial lymphocytes (IELs) of the small intestine, the population of CD4 (+) and CD19(+) cells was increased but that of CD8(+) cells was decreased. Levels of CD4 (+) and CD8(+) cells were decreased in lamina propria lymphocytes (LPLs) of small intestine; however, the level of CD4(+) and CD8(+) lymphocytes was increased but that of CD19(+) cells was decreased in Peyer's patches lymphocytes (PPLs). Normalized expression of TLR4 in spleen, TLR9 in PPs, and TLR2, TLR3 and TLR4 in MLNs was significantly decreased, whereas expression of TLR5 and TLR9 was increased in spleen. The concentration of IgA and IgE was decreased and increased, respectively, in serum; however, the mucosal IgA level was significantly increased in the duodenum. Levels of IFN-γ, IL-2, IL-4, and IL-6 were significantly increased in serum. Furthermore, DON induced apoptosis in spleen, MLNs, and PPs, and DON-induced apoptosis was promoted by increased expression of Bax and decreased expression of Bcl-2. The autophagy genes Atg5 and Beclin-1 were up-regulated in spleen but down-regulated in MLN. After priming of the RAW 264.7 macrophage cell line with different TLR ligands, DON exposure differentially modulated IL-1β, IL-10, and TNF-α production. These results indicate that DON can cause various immunomodulatory effects in mice, creating a milieu that might allow invasion by other microorganisms.